A novel Gram-stain-negative, agarolytic, rod-shaped, non-flagellated, strictly aerobic strain with gliding motility, designated RZW4-3-2 T , was isolated from coastal seawater of the Yellow Sea in China (119.625 E 35.517 N). The organism grew optimally at 28 C, at pH 7.0 and in the presence of 2.0-3.0 % (w/v) NaCl. The strain required seawater or artificial seawater for growth, and NaCl alone did not support growth. Strain RZW4-3-2
The genus Aquimarina, a member of the family Flavobacteriaceae, was first described by Nedashkovskaya et al. (2005) for accommodation of heterotrophic, Gram-stain-negative, aerobic, dark-yellow or brownish-coloured, gliding flavobacteria producing flexirubin-type pigments (Nedashkovskaya et al., 2005) . The description of the genus was subsequently emended (Nedashkovskaya et al., 2006) . In the same study, on the basis of 16S rRNA gene sequence analysis and the cellular fatty acid composition, the closest phylogenetic neighbours of the genus Aquimarina -Stanierella latercula (Lewin, 1969; Nedashkovskaya et al., 2005) and Gaetbulimicrobium brevivitae (Yoon et al., 2006) -were reclassified within this genus as Aquimarina latercula and Aquimarina brevivitae, respectively, together with Aquimarina intermedia. Subsequently, there has been a tremendous expansion in the number of species of the genus Aquimarina in the last few years. Eighteen species of the genus 35.517 N), China, in November 2014. The aim of the present study was to determine the exact taxonomic position of strain RZW4-3-2 T using a polyphasic taxonomy approach.
Seawater samples were spread on marine agar 2216 (MA; BD) and incubated at 28 C. Strain RZW4-3-2 T was purified by streaking three times on MA. Cultures were maintained at 28 C on MA plates, and stocks were preserved in sterile 0.85 % (w/v) saline supplemented with 15 % (v/v) Gram staining and flagellum staining were performed using standard methods (Beveridge et al., 2007) . Cell morphology was examined by transmission electron microscopy (HT7700, Hitachi) after cells had been negatively stained with 1 % (w/v) phosphotungstic acid. The range of salinity supporting growth of the strain was tested by using synthetic marine ZoBell broth (5 g Bacto peptone, 1 g yeast extract and 0.1 g FePO 4 in 1 l modified artificial seawater; Lyman & Fleming, 1940) with 1 % (v/v) Tween 40 supplied with various concentrations of NaCl (0-10 %, w/v, at intervals of 1 %). In the modified artificial seawater, all of the Na + was replaced by appropriate K + . Growth with NaCl as the sole salt was investigated on synthetic marine ZoBell agar (distilled water instead of artificial seawater). The temperature range for growth was determined by incubating cultures at 4, 8, 12, 16, 20, 24, 28, 32, 37, 42 and 45 C for 2 or 14 (at 4 and 45 C) days in MB supplemented with 1 % (v/v) Tween 40. The pH range for growth was determined in MB supplemented with 1 % (v/v) Tween 40 at pH 2-10 at intervals of 1 pH unit with citrate/phosphate (pH 2.0-7.0), Tris/HCl (pH 8.0-9.0) or sodium carbonate/sodium bicarbonate (pH 10.0) buffer (Breznak & Costilow, 1994 ). Anaerobic growth was tested by incubation on MA plates in an anaerobic jar at 28 C for 14 days. The presence of gliding motility and the production of flexirubin-type pigments were investigated using the methods described by Bernardet et al. (2002) .
Standard protocols (Tindall et al., 2007) were employed to assess catalase and oxidase activities, endospore formation, hydrolysis of casein, starch, gelatin, chitin, Tween 20, Tween 40, Tween 60 and Tween 80, agar corrosion, nitrate reduction and H 2 S production from thiosulfate with the modification that sterile seawater was used. DNase activity was examined by using DNase agar with sterile seawater, according to the manufacturer's instructions. Degradation of chitin was examined on chitin agar with sterile seawater (Hsu & Lockwood, 1975) . Utilization of substrates as sole carbon and energy sources was tested for 2 weeks in artificial seawater supplemented with 0.2 % (w/v) NaNO 3 and 1 % (w/v) of the substrate. Activities of constitutive enzymes and other physiological properties were determined after growth on MA at 28 C for 2 days by using API 20E, API 20NE, API 50CH and API ZYM strips (BioM erieux) and Gram-negative MicroPlates (Biolog) according to the manufacturers' instructions except that sterile seawater was used to prepare the inocula. Susceptibility to antibiotics was investigated on MA plates by using discs containing different antibiotics. Strain RZW4-3-2 T was susceptible to (µg per disc unless otherwise stated) penicillin (10), ampicillin (10), carbenicillin (100), piperacillin (100) T were obtained after cultivation on MA at 28 C for 2-3 days when all of the communities reached the late exponential stage of growth. Extraction of fatty acid methyl esters and separation by GC were performed by using the Instant FAME method of the Microbial Identification System version 6.1 and the RTSBA6 6.10 database (MIDI; Sasser, 1990) . The respiratory quinones of strain RZW4-3-2 T were extracted with chloroform/methanol (2 : 1, v/v), separated by TLC and identified by HPLC as described by Collins (1994) . Polar lipids were analysed by using standard procedures (Minnikin et al., 1984) . The lipids extracted were separated by twodimensional silica gel TLC and identified by spraying with appropriate detection reagents (Minnikin et al., 1984) . The dominant cellular fatty acids of strain RZW4-3-2 T were iso-C 17 : 0 3-OH, iso-C 15 : 0 , iso-C 15 : 1 G and iso-C 15 : 0 3-OH. A comparison of the fatty acid profile of RZW4-3-2 T with the profiles of its phylogenetic neighbours obtained under comparable test conditions (Table 2) revealed that the proportion of one of the major fatty acids, iso-C 17 : 0 3-OH, in strain RZW4-3-2 T was much higher than those of reference strains. Fatty acid C 13 : 1 at 12-13 was present in minor quantities in cells of the reference strains but was not detected in strain RZW4-3-2 T . In addition, iso-C 13 : 0 3-OH, which was detected in the novel strain RZW4-3-2 T , was not found in cells of reference strains. But beyond that, no significant differences in the fatty acid profiles were found between strain RZW4-3-2 T and the phylogenetically related species in the genus Aquimarina except for the proportions of some fatty acids (Table 2) . Thus, the fatty acid profile supports the view that RZW4-3-2 T represents a novel species in the genus Aquimarina. In accordance with other members of the family Flavobacteriaceae, the major respiratory quinone of strain RZW4-3-2 T was MK-6. The polar lipids were phosphatidylethanolamine, five unidentified phospholipids and one unknown lipid (Fig. S2 ).
For 16S rRNA gene sequencing, DNA was extracted from strain RZW4-3-2 T and purified using standard methods (Ausubel et al., 1995) . The 16S rRNA gene was amplified by PCR using two universal primers (B8F, 5¢-AGAGTTT-GATCCTGGCTCAG-3¢; B1510, 5¢-GGTTACCTTGTTAC-GACTT-3¢). The PCR product was purified using an agarose gel DNA purification kit (TaKaRa Biotechnology Co.), and subsequently cloned into the PUCm-T vector (Shanghai Sangon, China). The recombinant plasmid containing the insert of expected size was sequenced by Shanghai Sangon with an automated DNA sequencer. The nearly complete 16S rRNA gene sequence (1483 nt) of strain RZW4-3-2 T was aligned with available sequences in the NCBI GenBank database using BLAST. The identification of phylogenetic neighbours and the calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Sequences were aligned using CLUSTAL X 1.8 (Thompson et al., 1997) . Phylogenetic trees were reconstructed using the neighbour-joining and maximum-likelihood methods with Kimura two-state parameter model analyses (Kimura, 1980) implemented in the program MEGA version 5 (Tamura et al., 2011) . In each case, bootstrap values were calculated, based on 1000 replicates. Estimated DNA-DNA hybridization (DDH) values were analysed using the genome-to-genome distance calculator (GGDC2.0) (Auch et al., 2010a, b; Meier-Kolthoff et al., 2013) . The G+C content of the chromosomal DNA was determined from the draft genome sequence.
Phylogenetic analysis of the 16S rRNA gene sequence indicated that strain RZW4-3-2 T had the highest pairwise similarity to A. pacifica SW150 T (98.1 %), A. macrocephali JCM 15542 T (97.3 %) and A. muelleri LMG 22569 T (97.1 %). The similarities between strain RZW4-3-2 T and other species of the genus Aquimarina were in the range 94.9-96.8 %. Phylogenetic analysis based on neighbour-joining ( Fig. 1) and maximum-likelihood (Fig. S3) macrocephali JCM 15542 T and A. muelleri LMG 22569 T , respectively. The chromosomal DNA G+C content of strain RZW4-3-2 T was determined from the draft genome sequence to be 32.3 mol%, which is in the range reported for recognized species of the genus Aquimarina (Table 1) .
The major features of strain RZW4-3-2 T including chemotaxonomic characteristics and DNA G+C content were in line with those of the six reference strains of the genus Aquimarina, and the phylogenetic analysis based on 16S rRNA gene sequences showed that strain RZW4-3-2 T belongs to the genus Aquimarina. However, the low levels of sequence similarity to the type strains of recognized species in the genus Aquimarina and the estimated DDH values with strains A. pacifica SW150 T , A. macrocephali JCM 15542 T and A. muelleri LMG 22569 T , below the 70 % cut-off point for recognition of genomic species (Wayne et al., 1987) implied that strain RZW4-3-2 T may represent a novel species. Moreover, a number of phenotypic characteristics (Table 1) , namely ability to grow at 42 C, hydrolysis of agar and inability to grow in MB, are the most obvious differences between strain RZW4-3-2 T and the phylogeneticaly related species in the genus Aquimarina.
On the basis of phenotypic characteristics and phylogenetic inference, strain T is assigned to the genus Aquimarina as a representative of a novel species, for which the name Aquimarina aggregata sp. nov. is proposed.
Description of Aquimarina aggregata sp. nov.
Aquimarina aggregata (ag.gre.ga¢ta. L. fem. adj. aggregata add to, joined togther, referring to the observation that the cells aggregated together when incubated for more than 48 h).
Cells are Gram-stain-negative, strictly aerobic rods, approximately 3.5-7.0 µm in length and 0.3-0.5 µm in width, nonflagellated and motile by gliding. Colonies on MA are yellow, transparent, convex, circular with entire margins and 0.5-1.0 mm in diameter after 2-3 days at 28 C. No growth is observed in MB, but growth occurs in MB supplemented with 1 % (v/v) Tween 40. Growth occurs at 4-42 C (optimum growth temperature, 28 C). NaCl alone does not support growth; requires seawater or artificial seawater for growth. Growth occurs with 1-5 % (w/v) NaCl, and optimally with 2-3 % (w/v) NaCl, and at pH 6.0-10.0 (optimally at pH 7.0). Flexirubin-type pigments are not formed. Oxidase and catalase are positive. H 2 S and indole are not produced. Nitrate is reduced to nitrite. Chitin, gelatin, casein, starch, DNA, aesculin, agar and Tweens 20, 40, 60 and 
